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[Patent Attorney] 
[Name] 

Kanakura Kyoji 
(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

After applying, sufficient antimicrobial antifungal effect is 
shown by all means with not to limit conventional anti 
microbial antifungal agent , to material , in addition safe 
ty , there is a problem thatthose which show acute oral 
toxicity , skin irritating property , mucosa stimulation etc 
are many. 

[Means to Solve the Problems ] 

Connecting amino acid and silver ion , it designates that 
it designates compound which becomes as active ingredi 
ent as feature. 

[Claim (s )] 
[Claim 1 ] 

Connecting amino acid and silver ion , antimicrobial anti 
fungal agent . which designates that itdesignates compou 
nd which becomes as active ingredient as feature 

[Claim 2 ] 

Connecting amino acid and silver ion , antimicrobial anti 
fungal material . which designates that itbears compound 
which becomes in solid carrier as feature 

[Claim 3 ] 

Connecting amino acid and silver ion , antimicrobial anti 
fungal material . which designates that itbears compound 
which becomes in liquid carrier as feature 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention, as it possesses broad antimicrobial antifun 
gal activity , regards antimicrobial antifungal agent where 
the skin irritating property or other safety is high and a 
ntimicrobial antifungal material which uses that. 

[0002] 

[Prior Art ] 
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[0003] 



a-K^p/^u^;^, ^>7^77-;u 
**xX», t°'Jv>&, v7 

[0004] 

zo*o%Vinvifrxfnits -mamma* 
u\ 



[0005] 



[0006] 



Recently, development & utilization of functional material 
which grants the new function which applies drug whic 
h possesses antimicrobial antifungal activity to various lif 
e -RELATED material are done actively. 

These functional material are something which grants ne 
w function by adding the drug which possesses antimicro 
bial antifungal activity to this said material . 

[0003] 

When assuring application of antimicrobial antifungal age 
nt to these functional material field , as it isrequired that 
it possesses broad antimicrobial spectrum and safety con 
cerning the this said drug it is required that it does not 
exert influence where the drug is bad to quality of mater 
ial , is superior in durability , residual effectiveness , ec 
onomy etc. 

Then, it can increase benzimidazole system, nitrile syste 
m, isothiazoline system, haloallyl sulfone system, iodo pr 
opargyl system, benzothiazole , phenol type , organic tin 

, pyridine system, diphenylether system and chlorhexidin 
e system as drug which is used for former antimicrobial 

antifungal agent . 

[0004] 

[Problems to be Solved by the Invention ] 

As for antimicrobial antifungal agent a this way, among 
only drug of one kind thosewhich do not show sufficient 
antimicrobial antifungal effect is many. 

In addition, antimicrobial antifungal activity which drug i 
tself shows being superior, problem occurs in point whic 
h is said of material compatible , afterapplying to materi 
al , sufficient antimicrobial antifungal effect is shown wit 
h does not limit byall means. 

[0005] 

Furthermore, when it tries being attached to safety of the 
se antimicrobial antifungal agent ,those which show acute 

oral toxicity , skin irritating property , mucosa stimulati 
on etc are many, these actions about thosewhere antimicr 
obial antifungal activity is strong generally are strong, an 
timicrobial antifungal agent a this wayis applied to living 

environment , there was a problem . 

[0006] 

[Means to Solve the Problems ] 

this invention, with antimicrobial antifungal agent which 
connects amino acid and silver ion , furthermore this com 
pound is antimicrobial antifungal material which is borne 
in solid carrier and the liquid carrier . 
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[0007] 

£ o.5~2 ±)\smmiinz.Tis.fc£-£Z>zt\z&iyn 
?>$s>, >Jv>, HJ^h?7>, ?p'J> 

[0008] 



y— ju, x^y— ;u£l<[£, ipa ^©7^=1- ;u 
£1, 'O-tfx h;ux>, +vb>, ^^>^L 
<[£v?p^^>^<DgUb7KM, vifib 

[0009] 

^j^izLTtibft^b^te, -rctifcsa 



this compound , ligand of amino acid coordination doing 
in silver , forms complex or it is thought that or amino 
acid and silver form the salt . 

[0007] 

Above-mentioned compound is produced solution which r 
eacting in the solution , forms amino acid and silver ion 
by precipitating solid with IPA , acetone or other organ 
ic solvent . 

Reaction 0.5 - 2 mole extent adding amino acid vis-a-vis 
for example silver ion lmole , isdone by reacting. 

amino acid which is used histidine , alanine , glycine , 1 
eucine , isoleucine , phenylalanine , valine , aspartic acid 
, glutamic acid , serine , threonine , tyrosine , arginine 
, asparagine , glutamine , lysine , tryptophan , proline 
etc and is these derivative etc. 

[0008] 

silver ion which is used can use amino acid and reactabl 
e silver compound which are usedwithout limitation. 

Concretely, it is a for example silver nitrate , silver nitri 
te , silver perchlorate , silver acetate , silver fluoroborate 
etc. 

Furthermore, if it is something which melts silver ion an 
d/or amino acid which wasinscribed as solvent which is 
used for formation of compound , solvent of public knowl 
edge can be used without limitation. 

Concretely, for example water, being a aqueous solution 
, methanol , ethanol or a IPA or other alcohols , benze 

ne , toluene , xylene , hexane or a cyclohexane or other 
hydrocarbons , diethyl ether or other ethers , acetone or 
other ketones etcof sodium hydroxide , lithium hydroxid 

e , potassium hydroxide or cesium hydroxide or other al 

kali hydroxide metal , alone or being mixed this usingfm 

ishes. 

[0009] 

this requiring, being something which possesses antimicro 
bial antifungal actionwhich is superior, be able to use, th 
at way as antimicrobial antifungal agent furthermore,beari 
ng in various carrier , it can designate compound which 
is acquired, as antimicrobial antifungal material and anti 
microbial antifungal composition etc. 

Then, this requiring, in each case of solid carrier , liquid 
carrier and these mixture use is possible as carrier whic 
h it uses. 
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[0010] 

c *i b © Iffi El I* 1 1 it t * IE m it £ % * £ *r 



V & -I) tk <D ft £ T V <D $R <D a & £ IE 1 3 «fc * fit 



[0011] 
[0012] 

0.01-90 Il%AW$Ll\ 



[0013] 

m i s«6©^fi8fi<i 

imffi 3.40g(20mmol)^7K 50ml lzfefR+&(% 

i& A), 

L-tXfv> 3.20g(21mmol)i:7KIt^b^-h l J OA 
0.90g(22mmol)^7K 20ml •?>(;#;& B) 0 

[0014] 

± aEfcfc A £H #u $ft B KJn;t£„ 



t#btlf=;§;ft^if ^LTL^ 1000ml (DT-irh> 
^KjSTU 5.80g <DGfe3dlft**#fc. 



[0010] 

As solid carrier , it can increase inorganic solid carrier a 
nd organic solid carrier , it is a silica , hydroxyapatite , 
zeolite , titanium dioxide etc as this inorganic solid carr 
ier . 

It is desirable to be fixed the compound of this inventio 
n to this solid carrier regarding these inorganic solid carr 
ier and composition which contains the compound of this 
invention . 

antimicrobial antifungal material which contains inorganic 
solid carrier and the compound of this invention a this 
way, with the substitution reaction of silver under existin 
g of salt which is a deficiency of the existing silver-cont 
aining antibacterial which is represented in for example 
[zeoraitoo ] silver is not decrease of antibiotic activity a 
nd a discoloration etc with light of silver ion . 

[0011] 

Next wax , varnish , lacquer , synthetic resin paint or ot 
her various waxes , polyethylene , polyvinyl chloride , p 
olystyrene , [poriechirenterefutaraato ], you can list acryli 
c resin , epoxy resin , phenolic resin , melamine resin , 
urea resin or other resin etc as the organic solid carrier 

As liquid carrier , it can lift water and alcohols , hydroc 
arbons , ethers , ketones or other organic solvent . 

[0012] 

compounded amount of the compound of this invention i 
n antimicrobial antifungal agent or material of this invent 
ion especially is not limited. 0.01 - 90 weight % are des 
irable. 

[0013] 

[Embodiment of the Invention ] 

embodiment of this invention is explained below. 

first embodiment 

silver nitrate 3.40g (20 mmol ) is melted in water 50 ml 
(solution A ). 

L-histidine 3.20g (21 mmol ) with sodium hydroxide 0.9 
Og (22 mmol ) is melted in water 20 ml (solution B ). 

[0014] 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 5.80 g. 
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ZMtSmit FT-IR »«Tcty L-tX^V>-|g 
ffiWlM 1.70g(10mmol)*7K 5ml KS&g-f 

mA) 0 

[0015] 

L-7z>-> 1.78g(20mmol)i:7Kii^b^-h l JOA 0. 
80g(20mmol)£7K 10ml I fit" B) 0 

.ttvm a £H #u b i- jp^ 0 



t#b*lfd#;t£li #LTl** 1000ml <D7-tzh-> 

if 2.50g (D&^m^ntzo 

ZOit&Wt FT-IR #*r«fcy L-7^->-ig^b 
[0016] 

m 3 nmcmmm 

1.70g(10mmol)£7K 5ml |Z;§fi?-f &(;£ 

*A). 

L-<?'Jv> 1.50g(20mmol)<!:7KIHb^-h l J , ^A 0. 
80g(20mmol)£7K 10ml IZ^Mt B) 0 
±15?#j$ A *SH*U B £ft*|::Jina.$ 0 



t#b*l7=;#$£if #LTl*S 1000ml <DT-th> 

if i=aTU2.42g(oefeSdjR*ttfc. 

[0017] 

C(D<b^«B(i FT-IR #*r«fcy L-<f'Jv>-tg^b 

ffiHig 1.70g(10mmol)£* 5ml lZ%fR+&(% 

i& A), 

L-P-fv> 2.62g(20mmol)i:7KSf'(b1-h l J r t'A 0. 
80g(20mmol)^7K 10ml <§>(;#$ B)„ 

[0018] 

± BBSS ft A £«#U B lzjp^ 0 



t#b*ifd#;t£li #LTi^£ looomi (DT-irh> 
if IZ-gTU 3.44g (D&& : ,m%mz 0 

ZOitGtolt FT-IR »«f «fcy L-P-Tv>-$g^b 

m 5 ||«5<DJIi*fig0IJ 
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this compound verified formation of L- [hisuchijinn ] sil 
ver compound from FT-IR analysis . 

second embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

[0015] 

L-alanine 1.78g (20 mmol ) with sodium hydroxide 0.80 
g (20 mmol ) is melted in water 10 ml (solution B ). 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 2.50 g. 

this compound verified formation of L- [araninn ] silver 
compound from FT-IR analysis . 

[0016] 

third embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L-glycine 1.50g (20 mmol ) with sodium hydroxide 0.80 
g (20 mmol ) is melted in water 10 ml (solution B ). 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 2.42 g. 

[0017] 

this compound verified formation of L- [gurishinn ] silve 
r compound from FT-IR analysis . 

4 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L-leucine 2.62g (20 mmol ) with sodium hydroxide 0.80 
g (20 mmol ) is melted in water 10 ml (solution B ). 

[0018] 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 3.44 g. 

this compound verified formation of L- [roishinn ] silver 
compound from FT-IR analysis . 

5 th embodiment 
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fiBHig 1.70g(10mmol)£7K 5ml lzfefR+&Q& 

$ A), 

[0019] 

L(+K7l=Kv> 2.62g(20mmol)<!:7KII^b1-h l J 
OA 0.80g(20mmol)£7K 10ml Iz^f 4(5$ j£ 
B). 

±IB;§;& A * it #u b Kin*.*. 



mtltz®mmftLTL^ 1000ml <D7-tzh> 

^i^stu 3.53 g ©efeajBtetefc, 

C(D<b^«!|[i FT-IR ##f«fcy L(+)-^VP^v> 

-tg<b£«!l<D±j££5tSLfc, 

[0020] 

m 6 g|J6<Dffi*fiHM 

fiBHig 1.70g(10mmol)*7K 5ml 
»A). 

L(-)-^x-;U77->3.30g(20mmol)<t7KI^bt- 
h l JOA0.80g(20mmol)^7Kl0mllZ;§fif-r-5.0'§ 
% B) 0 

±IE»» A *BH*U B £1£*KJinx.a, 



t#bftf=;#;&£^#LTl^ 1000ml <DT-teh> 

* IzfaTU 3.96g CDefe;tlS^|#fr 0 
[0021] 

CtfMb-^te FT-IR »*f«fey L(->-7i-;i/77 

* 7 HffiO^S^J 

ffilfttB 1.70g(10mmol)*7K 5ml l3;#fif"T4(;# 

% A). 

L-/'\ I J> 2.34g(20mmol)i:7KI^b1-h l JO A 0.80 
g(20mmol)^7K 10ml Kfcfl?-* B), 

[0022] 

± BEfcfc A £i*#U £ft B KJP*.*, 



t#bftfd#;t£lift s LTl^ 1000ml (DT-irh> 
* IZ-gTL, 3.10g (Dfife^SS^ff-o 

C©<b^«BliFT-IR»«f«fcyL-/^J>-iHb^ 

ffiHtg 3.40g(10mmol)^7K 20ml l=»jB"r*(» 

A), 
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silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

[0019] 

L (+) -isoleucine 2.62g (20 mmol ) with sodium hydroxi 
de 0.80g (20 mmol ) is melted in water 10 ml (solution 
B )• 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 3.53 g. 

this compound L (+) - verified formation of [isoroishinn 
] silver compound from FT-IR analysis . 

[0020] 

6 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L (-) -phenylalanine 3.30g (20 mmol ) with sodium hydr 
oxide 0.80g (20 mmol ) is melted in water 10 ml (soluti 
on B ). 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 3.96 g. 

[0021] 

this compound L (-) - verified formation of [feniruaranin 
n ] silver compound from FT-IR analysis . 

7 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L-valine 2.34g (20 mmol ) with sodium hydroxide 0.80g 
(20 mmol ) is melted in water 10 ml (solution B ). 

[0022] 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 3.10 g. 

this compound verified formation of L- [barinn ] silver c 
ompound from FT-IR analysis . 

8 th embodiment 

silver nitrate 3.40g (10 mmol ) is melted in water 20 ml 
(solution A ). 
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[0023] 

L-7X/^^>Ii5.32g(40mmol)<!:7KIi^1-h l J 
OA 3.20g(80mmol)£7K 20ml IzfeMtZO®® 
B) 0 

±tmm a &m#u mm b i^n*^ 



&£*lfc&?fc£i*#L-a^ 1000ml (D7-tzh> 

-tg<b£«!l<D±j££5t&L/=, 
[0024] 

ffiHig 3.40g(20mmol)£7K 20ml Izfefflt 

A) 0 

L-^l/$5>|ft 5.88g(40mmol)£*iHb-*-HJ O 
A 3.20g780mmol)^7K 20ml \Z>%ffit&(%® 
B). 

±IH»* a £j*#u b si^i^na.*,, 



6*lfc»**lHtLrL^ 1000ml <D7-fch-> 
* IwftTU 8.49g ©SfeSdJR^ftfco 
[0025] 

Ztoit&falt FT-IR »«f«fey L-?;U*5>K- 

m io 

ffilMI 1.70g(10mmol)*7K 5ml lzm#t&(% 

»A). 

L-4r'J> 2.l0g(20mmol)i:7Kmb1-h l JOA 0.80 
g(20mmol)^7K 10ml lzfeftt&(%%i B)„ 
[0026] 

± aEfcjfc A £H #U mm B KJP*.*, 



m^titzm&zmftLxi^ iooomi <Dy-th> 

^IZ-gTL, 3.48g ©efeailte&fco 

c©<b^«Bii ft-ir »«f «ty L--ty>-|g<bi=r 

ffiHig 1.70g(10mmol)£* 5ml Iz&fl? f <§>(;£ 

$ A), 

[0027] 

L(-)-Xb7t"-> 2.38g(20mmol)i:7Kit^b^-h l J't7 



2000-1-18 

[0023] 

L-aspartic acid 5.32g (40 mmol ) with sodium hydroxide 
3.20g (80 mmol ) is melted in water 20 ml (solution B 
)• 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 8.10 g. 

this compound verified formation of L-aspartic acid [] sil 
ver compound from FT-IR analysis . 

[0024] 

9 th embodiment 

silver nitrate 3.40g (20 mmol ) is melted in water 20 ml 
(solution A ). 

L-glutamic acid 5.88g (40 mmol ) with sodium hydro xid 
e 3.20g780mmol ) is melted in water 20 ml (solution B 

)• 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 8.49 g. 

[0025] 

this compound verified formation of L-glutamic acid [] si 
lver compound from FT-IR analysis . 

10 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L-serine 2.10g (20 mmol ) with sodium hydroxide 0.80g 
(20 mmol ) is melted in water 10 ml (solution B ). 

[0026] 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 3.48 g. 

this compound verified formation of L- [serinn ] silver c 
ompound from FT-IR analysis . 

11 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

[0027] 

L (-) -threonine 2.3 8g (20 mmol ) with sodium hydroxid 
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A 0.80g(20mmol)£7K 10ml \Z%ffit%(%}& 

B) 0 

±tmm a zmwl, mm b idra**. 



*lz;STU 3.71g (DfifeStiR^fllfc, 
^(D\t^m\t. FT-IR #«f«fcy L(-)-XUt->- 

[0028] 

m 12 gU6<Dffi*fiHM 

ffiHtg 1.70g(10mmol)£7K 5ml IZ;§fi?-f &(;§ 

a a), 

L-f L P-» 3.62g(20mmol)i:7KI^b1-h l JOA 0. 
80g(20mmol)^7K 10ml l^5#ffp-^S(j#jft B) 0 

±IH»a A *BH*U B £f&*lz;bn;L& 0 



^bftfdgj&^jfftLTl^ 1000ml <D7-fcr-> 

* i=»TU4.74g(oefeatiR*ftfc, 

[0029] 

ZflMb^tt FT-IR #*r«fcy L-^Pv>-0^b 

* 13 HJfc<DJfcSI$J 

58I££g 3.40g(20mmol)£7K 20ml \Z%f&t&(& 
ft A), 

L(+)-y;U^F-> 6.97g(40mmol)<!:7Kmb1-h l J 
^7 A 1.60g(40mmol)^7K 20ml \zmMt%0&& 
B). 

[0030] 

±IH»* A £«#U B £&*KJn*.£ 0 



t#b*ifd#;&£}f #LTl*£ 1000ml (DT-irh> 
*IC;&TU 7.52g (Dn^ : M^mz 0 

zcoitsmt ft-ir ##r«fcy L(+)-y;u^F-> 

m 14 ||«5<DJIi*fig0IJ 

ffiHig 3.40g(20mmol)^7K 20ml "T^Ot 
ft A), 

[0031] 

L-7X/^^>-7KfP^I6.01g(40mmol)<!:7Ki^b 
^-h'J-^A 1.60g(40mmol)*7K 20ml IzfeMtZ 

(;#ft B), 
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e 0.80g (20 mmol ) is melted in water 10 ml (solution 
B )• 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 3.71 g. 

this compound L (-) - verified formation of [sureoninn ] 
silver compound from FT-IR analysis . 

[0028] 

12 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L-tyrosine 3.62g (20 mmol ) with sodium hydroxide 0.80 
g (20 mmol ) is melted in water 10 ml (solution B ). 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 4.74 g. 

[0029] 

this compound verified formation of L- [chiroshinn ] silv 
er compound from FT-IR analysis . 

13 th embodiment 

silver nitrate 3.40g (20 mmol ) is melted in water 20 ml 
(solution A ). 

L (+) -al *** 6.97 g (40 mmol ) with sodium hydroxide 
1.60g (40 mmol ) ismelted in water 20 ml (solution B 
)• 

[0030] 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired yellow precipitate of 7.52 g. 

this compound L (+) -al verified formation of l#ginin-sil 
ver compound from FT-IR analysis . 

14 th embodiment 

silver nitrate 3.40g (20 mmol ) is melted in water 20 ml 
(solution A ). 

[0031] 

L-asparagine -hydrate 6.0 lg (40 mmol ) with sodium hy 
droxide 1.60g (40 mmol ) is melted in water 20 ml (sol 
ution B ). 
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t#b*ifd#;t£li WLXi^ looomi <D7-fcr-> 
^ Iz-STL, 8.l6g <Dlife3dlR£flfc, 

ZOikGtolt FT-IR^JfcfcU L-7X/ 
[0032] 

m 15 ||«5<DJIi*fig0IJ 

ffiHig 3.40g(20mmol)£7K 20ml lzfetit+&Q& 

$ A), 

L(+)-?>$5> 5.85g(40mmol)<!:7KIt^^-hU O 
A 1.60g(40mmol)*7K 20ml IZ;#fi?-f &(;£$ 
B). 

±E»a a zmnu mm b tin*.*. 



tibftfdg^SlftLTl^ 1000ml <D7-fcr-> 
*I~;&TU 8.02g (DM^)m^mtz 0 

[0033] 

C(D<b^«B[i FT-IR »«f«fey L(+)-<f;L/$5>- 

* 16 SffiOJ&flgffl 

ffi&tg 1.70g(10mmol)*# 5ml 

»A). 

L-'Jv> 3.65g(20mmol)<!:7KI^b^-h l J^A 0.80 
g(20mmol)^7K 10ml Izm^t^mm B) 0 
[0034] 

±E»* A £«#U B £&*KJn;l£ 0 



t#btif=;§;^^LT^§ 1000ml (DT-irh> 
*C:;fiiTU 4.40 g OSfea:J8*^/=, 
Z<DikGto\Z FT-IR »*f«fey L-'Jv>-$g<b£ 

m 17 njteo^ggfifj 

ffiHig 1.70g(10mmol)*7k 5ml "T^Ot 
% A), 

[0035] 

L-HJ:?K7t> 4.08g(20mmol)i:7KIt^1-h l J^ 
A 0.80g(20mmol)^7K 10ml \zmfgt%0&& 

B). 

± aEfcft a £i*#u b tan**. 
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Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired yellow precipitate of 8.16 g. 

this compound verified formation of L- [asuparaginn ] sil 
ver compound from FT-IR analysis . 

[0032] 

15 th embodiment 

silver nitrate 3.40g (20 mmol ) is melted in water 20 ml 
(solution A ). 

L (+) -glutamine 5.85g (40 mmol ) with sodium hydroxi 
de 1.60g (40 mmol ) is melted in water 20 ml (solution 
B ). 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired yellow precipitate of 8.02 g. 

[0033] 

this compound L (+) - verified formation of [gurutaminn 
] silver compound from FT-IR analysis . 

16 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L-lysine 3.65g (20 mmol ) with sodium hydroxide 0.80g 
(20 mmol ) is melted in water 10 ml (solution B ). 

[0034] 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired yellow precipitate of 4.40 g. 

this compound verified formation of L- [rijinn ] silver co 
mpound from FT-IR analysis . 

17 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

[0035] 

L-tryptophan 4.08g (20 mmol ) with sodium hydroxide 
0.80g (20 mmol ) is melted in water 10 ml (solution B 

)• 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 
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ft&*lfcjSafc£ft #LTL^ 1000ml <D7-trh> 
^ Iz-STL, 4.21g <DjtfeSUR*ftfc. 

caMb^toli ft-ir «fcy L-h'J^h?r>- 

tg<b£«!l<D±j££5tBLfc, 

[0036] 

m 18 gU6<Dffi*fiHM 

ffiHig 1.70g(10mmol)*7K 5ml \Z®ffitZ>0% 

$ a), 

L(-)-^P'J> 2.30g(20mmol)£7K 10ml 
B)„ 

± sEfcjfc A £«#L, B f^p^.^ 0 



tibtlfdg^^LTl^ 1000ml <D7-tzh> 

^|Z;TSTU 3.20g (D&&>mzm~o 

[0037] 

COfl^ttli FT-IR #*f«fcy L(-)-?P'J>-$g 

JSl±l=«fcorf#C,+Lfclg^^«!l(DtaM14So|? 

glS:V-rt*->-*-trV>-^-rvxXh(SCD)jS 
ftigttl 5ml l=ft||L, 35 deg C, 24 B#P^mJt§ 
#U iii]tg#LfcS;S<D 100 fSft&jfc 0.1ml £ 
2ml ©ttft^^t? SCD JSifelzftaLfc, 



35 deg C, 72 B*RS]£«Jg*Lfc0>*,iiJI<7>*r 
[0038] 

BS:^l/3-X-^^h>(GP)«tt:S*fe 5ml 1= 
SSL, 35 deg C,24 B#PBl|iJipftL> luipftL 
tzMfato 100 i£#fv;& 0.1ml £ 2ml <Dj$ft£ 



35 deg C, 72 B#HiS«lg*Lfcfl)*.iiJi<7)W 
fc£«tBLfc„ 

l, 24 deg a i ;!p B iAuin-»L, mtmuzm* 

Bffifa 0.1ml £ 2ml <D*£i*£#t; GP g^Jgife 



24 deg C, 168 B#HiS«Jg*Lfc(D*.ii}ifl) 
[0039] 



It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired yellow precipitate of 4.21 g. 

this compound verified formation of L- [toriputofann ] si 
lver compound from FT-IR analysis . 

[0036] 

18 th embodiment 

silver nitrate 1.70g (10 mmol ) is melted in water 5 ml 
(solution A ). 

L (-) -proline 2.30g (20 mmol ) is melted in water 10 
ml (solution B ). 

Above-mentioned solution A is agitated, solution B is ad 
ded gradually. 

It dripped in acetone of 1000 ml which agitate solution 
which itacquires, acquired white precipitate of 3.20 g. 

[0037] 

this compound L (-) - verified formation of [purorinn ] s 
ilver compound from FT-IR analysis . 

antimicrobial of silver compound which is acquired at ab 
ove was verified by thefollowing method . 

inoculation it made bacterium :soybean *casein *digest 
(SCD ) liquid culture medium 5ml , 35 deg C, 24 time 
preculture did, the inoculation it designated 100 times dil 
uent 0.1 ml of bacteria solution which preculture is done 
as SCD culture medium which includes test agent of 2 
ml . 

35 deg C, 72 time shaking culture after doing, presence 
or absence of multiplication wasverified. 

[0038] 

inoculation it made yeast :glucose *peptone (GP ) liquid 
culture medium 5ml , 35 deg C, 24 time preculture di 

d, the inoculation it designated 100 times diluent 0.1 ml 
of bacteria solution which preculture is done as GPcultu 

re medium which includes test agent of 2 ml . 

35 deg C, 72 time shaking culture after doing, presence 
or absence of multiplication wasverified. 

inoculation it made mold :glucose *peptone (GP ) agar c 
ulture medium , 24 deg C, lweek preculture did, inocula 
tion undesignated condiospore suspension 0.1 ml which pr 
eculture is done as GPagar culture medium whichincludes 
test agent of 2 ml . 

24 deg C, 168 time shaking culture after doing, presence 
or absence of multiplication wasverified. 

[0039] 
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1 .Candida albicans^ >v^7;Urf;£l>X) 

2. Aureobasidium pullulans(^~— ivf'f? 

3. Aspergillus niger(7X^;^ ^X— ) 

4. Phoma glomerataC7?|— "7<f P>7— '5) 

5 . Alternaria dianthicola(7 ; J 1 J 7tV 7 > 
lV=l— 7) 

6 . Trichoderma( HJ^T^U"?) 

7. Penicillium citrinum( / ^— v 'J 0 A V h 'J "t" A) 

8 . Chaetomium globo sum( v x h 5 0 A □ 7ft' +)- 
A) 

9. Cladosporium sphaerospermum^^KXTK'J 0 

10. Fusarium moniliforme(T7+f 'JO A^E— *}~Jir 



1 I.Escherichia colKXX^-'J^-fTa'J) 

1 2. Staphylococcus aureus(7>£'7>f □ □ y X^" 

1 3 .Pseudomonas aeruginosa(7>— K^tX/yi' 

[0040] 
[111 



It measured antibiotic activity concerning microbe type w 
hich is shown below. 

fungi 

1. Candida albicans (Candida albicans ) 

2. Aureobasidiumpullulans (Aureobasidium pullulans ) 

3. Aspergillusniger (Aspergillus niger ) 

4. Phomaglomerata (Phoma glomerata ) 

5. Alternaria dianthicola (Alternaria dianthicola ) 

6. Trichoderma (Trichoderma ) 

7. Penicilliumcitrinum (Penicillium citrinum ) 

8. Chaetomium globosum (Chaetomium globosum ) 

9. Cladosporiumsphaerospermum (Cladosporium sphaerospe 
rmum ) 

10. Fusarium moniliforme (Fusarium moniliforme ) 
bacterium 

1 1 .Escherichiacoli (Escherichia coli ) 
12.Staphylococcusaureus (Staphylococcus aureus ) 

B.Pseudomonasaeruginosa (Pseudomonas aeruginosa ) 

Result is shown in Table 1 . 

[0040] 

[Table 1 ] 
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[0041] 



[0042] 



[0041] 

[Effects of the Invention ] 

Above, connecting amino acid and silver ion with this in 
vention which isexplained in detail, it possesses effect th 
at furthermore are badto those carrier it is not times whe 
n effect which this compound the solid earner of inorga 
nic and organic and it is possible by configuration doing 
antimicrobial antifungal agent as compound which beco 
mes, to bear in liquid earner , is produced. 

[0042] 

Furthermore, as it is superior in antimicrobial antifungal 
effect, and weather resistance , heat resistance , water re 
sistance , strength itpossesses safety vis-a-vis human bod 
y , it possesses effect thatit is superior in durability , res 
idual effectiveness , economy . 

In addition, it possesses effect vis-a-vis antibiotic resistan 
t fungi . 
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